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Hitherto we have been enabled to decide them, each to our own 
satisfaction, by the two forms of thoracic plates which occur in the 
same species ; but ff we are to be guided by more general characters 
than the sexual plate, we must expect the antennae to be modified in 
the male as in the recent Limulus; ~ which case the two forms of 
plates in Slimonia acuminata indicate two species of females, and 
the two forms in Pterygotus bilobus ought to indicate the two species 
of males with their cl~elate antennae. 

But, to establish this point, most pal~eontologists would desire evi- 
dcnce as conclusive as that  in the case of Stigmaria and ,Sigillaria. 

I t  is interesting to notice evidence of a third species, S. ensiformis, 
from the Old l~ed Sandstone of Fort ar (see 'Geol. Mag.' vol. i. p. 198), 
and a fourth, S. Symondsii (Eu~TTterus of Salter), from the Old Red 
Sandstone of Herefordshire. From an examination of E. megalops, 
Salter, from Ludlow, I am led to believe that  this is also a Stylonurus 
(see ' Quart. Journ. Geol. Soc.' 1859, vol. xv. pl. 10. fig. 1). 

We have thus, with the foregoing and S. Logani from Lanarkshire, 
probably six species of this curious genus. 

EXPLANATION OF PLATE XIII. 

(Illustrative of New Devonian Eur2/Tterida. ) 
Fig. 1. Stylonurus Powriei, Page. Old Red Sandstone, Forfar. One-fourth the 

natural size. 
2. Scoticus, 1=[. W. Old Red Sandstone, Forfar. One-sixth the na- 

tural size. 
3. - -  ~ ,, Old Red Sandstone, Forfar. One-fourth the na- 

tural size. 
4.. �9 (Eur~jTterus) Sz/mondsii~. Old Red Sandstone, Herefordshire. 

One-half the natural size. 

4. On the DIsCovERr of a NEw Gs~vs of CIRRIPEDIA in the WENLOCK 
LIMESTONE and SHALE of DUDLEY. By HENRY WOODWARD, F.G.S., 
F.Z.S. (of the British Museum). 

(Plate XIV. figs. 1-6.) 
THE genus Chiton of Linnaeus (established in 1758) is remarkable 
among the Mollusca from the aberrant form of its shelly covering. 

Dr. Woodward, in his ' Manual of the Mollusca' (p. 156), thus 
describes i t  : - -  

" T h e  shell is composed of eight transverse imbricating plates, 
lodged in a coriaceous mantle which forms an expanded margin 
around the body. 

" T h e  first seven plates have posterior apices, the eighth has its 
apex nearly in front. 

" The six middle plates are each divided by lines of sculpturing 
into a dorsal and two lateral areas. 

"A l l  are inserted into the mantle of the animal by processes 
(apophyses) from their front margins." 

][ may add that  these plates are always unilinear, and that  the two 
sides are symmetrical, such an instance as a Chiton with un-  

See Quart. Journ. Geol. Soc. 1859, vol. xv. p. 230, pl. 10. fig. 1. 
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symmetrical or bilineal rows of plates being unknown (see Plate XIV.  
fig. 6). 

More than 200 species are known, occurring in all climates 
throughout the world, from low water to 25 fathoms; and it is 
interesting to find that upwards of forty species of Chitons are 
recorded by pal~eontologists in a fossil state, extending hack in time 
to the epoch of the Lower Silurian. 

During the past month I have had my attention drawn by Messrs. 
:E. •. Hollier and Charles Ketley to the two species of fossil Chitons 
which were described and figured by M. L. de Koninck ( '  Bulletins 
de l'&caddmie Royale des Sciences, &c., de Bel~que, '  26 me annde, 
2 ~e sdr. t. iii. 1857", p. 199, pl. 1. fig. 2), and are from the " W e n -  
lock Sha le"  and Limestone of Dudley. The only specimens then 
known were in the cabinet of Mr. John Gray, of t tagley, and are 
now in the British Museum. The species are named respectively 
Chiton Grayanus and 6 v. Wrightianus; but it is to the last of these 
that  I wish to direct attention. I have "already stated the prevail- 
ing characters of the valves of the genus Chitons, namely, that they 
never exceed eight in number, that the series is always unilinear, 
and that the sides of the valves are symmetrical and divided into 
three areas. 

From the specimens furnished me by the kindness of the before- 
mentioned gentleman, I am now able to state that the so-called 
Chiton Wrightianus of M. de Koninck is not a Chiton, seeing that 
it does not conform to any one of the above characters ; and scanty 
as was the material at the disposal of M. dc Koninck, I am enabled 
to prove from the very specimen on which the species was founded 
and the actual figure which he has published, that it is not a Chiton, 
but a Cirripede. 

The specimens show, 
1st. That Chiton W~ightlanus. had probably as many as four 

rows of plates. 
2ndly. That  the two sides of each principal row of plates are un- 

symmetrical, and are somewhat different both in form and sculpture. 
3rdly. That the series exceeds eight in number. 
4thly. That the plates have a uniformly sculptured surface, and 

are not divided into three areas as in Chiton proper ; and, 
5thly. That  the separate plates are without lateral processes 

(apophyses). 
In  M. de Koninck's plate is given a figure of the original speci- 

men, which consists of two detached plates embedded in shale 
(Plate XIV.  fig. 1 a). In this figure (fig. 2 a, op. cir., reproduced in 
our plate, fig. 1 b) the plates are seen to be unsymmetrical ; but in 
the restoration of the series which he gives (fig. 2 c.) they are 
represented as symmetrical, and the series is completed with termi- 
nal plates to match. 

His description is as follows : - -  

* M. de Koninck's paper, with the original figures reproduced, appeared in 
Che ' Annals and Magazine of ~atural History,' ser. 3, vol. vi. p. 91. Translated 
by W. tL Baily, Esq., F.G.S., &c. 
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"The form of the dorsal plates:of this species is subtriangular, the 
posterior edges making very nearly a right angle. The lateral angles 
are rounded, and the anterior edge is very sinuous. All the plates 
are supplied with a well-marked median earina, and appear to have 
been without apophyses. The surface is covered with a small num- 
ber of equidistant stri~e. The test is slender. The median area is 
larger than the lateral ones. 

"Th i s  Chiton," ~I. de Koninck adds, "resembles Chiton Lo~usia- 
nus, King, but differs from it in the regularity of the stri~e of the 
median and lateral areas, and by the more marked sinuosity of the 
anterior edge of its plates." 

From an examination of the figures of the very beautiful speci- 
mens (Plate XIV. figs. 1 a-&) it will be seen that we have evidence of 
two principal rows of inequilateral plates (Plate XIV. figs. 1 i,k,),each 
with a strong median carina, and having their edges intersecting 
each other. Upon the two external margins can also be traced the 
remains of two other rows of much smaller plates, without a keel, 
but similarly ornamented with delicate lines of elevated stri~e, which 
follow, as in the larger valves, the contour of the plate (see Plate XIV. 
fig. ] l). Two specimens show as many as eleven plates in one 
series, and one about fifteen. 

Having pointed out the objections to Chiton Wrightianus being 
accepted as a Chiton, it devolves upon me to show my reasons 
for considering it a Cirripede. 

The first point of affinity is the ornamentation of the valves. 
This becomes at once apparent by comparing them with the oper- 
eular valves of Balances (especially the tergum (Plate XIV. fig. 5), 
or of Pollic{pes (Plate XIu fig. 3). 

Secondly, the plates have their overlapping points directed 
upwards, or towards what I believe to have been the aperture 
of the shell. This agrees with the structure of the Cirr{pedes, 
for Mr. Darwin has demonstrated that they are attached by their 
anterior extremity, the peduncle in the Lepadidce being the cephalo- 
thorax greatly produced, 

Thirdly, the rows of imbricated plates, with their intersecting 
edges, cannot be compared with any other order except Cirripedia, 
unless it be the Echinodermata, from which they differ in the 
absence of any trace of crystalline structure, and in the sculpturing 
of the valves; whereas the peduncles of Scallgellum orn(ttum 
(Plate XIV. fig. 4), Loricula pulchella (Plate XIV. fig. 2), Pollicil~es 
Redtenbacheri, and P. corn~ecopia all indicate an analogous arrange- 
ment of the plates. Indeed, the shell of every Balanus is composed 
of a series of intersecting plates arranged around the soft body of 
the animal. 

From the imperfect condition of the specimens, it  is probable 
that the animal was attached by its side as well as its very slender 
base, as appears to have been the case in Lorlc~da and in several 
Upper Silurian Cystideans. The opercular valves we do not know 
at present; but they were no doubt small, as the size of the scales �9 

�9 would indicate that (as in Loricula and the recent genera, Lithotrya 
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and lbla),  the principal part of the animal's body was lodged in the 
peduncle*. As to the numbers of rows of plates it would be rash 
perhaps, with our present materials, to attempt a restoration, but 
:~r.  Ketley's specimen (Plate XIV.  figs. 1, e, f )  seems to require only 
two rows of large plates to complete its circumference. In  the 
Cirripedia, .the number of plates is extremely variable in different 
genera, as is indeed the case in all the Crustacea. 

I t  is probable that  the two broad rows of intersecting plates 
corresponded with the lateral rows of plates, and the two minute 
rows with the earinal and rostral series along which the specimen 
seems more readily to have divided, as in the case of Loricula, 
to which :Mr. Darwin refers (lb. p. 85). But, unti l  more perfect 
materials arrive, we must rest content with being enabled to affirm 
that  it is a Cirripede, and not a Chiton. 

I trust  this imperfect description will be rendered comprehen- 
sible by the assistance of the numerous fi~lres. 

In  the examination of fossil Chitons it  is quite unsafe to trust 
to figures alone; I therefore will not venture to throw a doubt 
upon the identification of Chiton Loftusian~es or of Helminthochiton, 
although it would be well to examine the actual specimens. Chiton 
Grayanus appears to be a true Chiton. Chiton Wrightim~us being no 
longer a Chiton, but a Cirripede, I beg to propose for it  the generic 
appellation of Turrilepas (from turris an " armed tower," and lepas, 
Linn~eus's name for the group to which it  is now transferred). 

EXPLANATION OF PLATE XIV. figs. 1--6. 

(Illustrative of a new Silurian Cirripede.) 
These figures are of the natural size, except when otherwise stated. 

Fig. la. Turrilepas (Chiton) ~Vrightii, H.W.  The type specimen from the 
Gray Collection, now in the British Museum. 

1 b. Figure of the same, copied from M. de Koninck's plate (op. tit.). 
1 c. T. l~rrightii, Wenlock Shale, Dudley, from Mr. E. J. ttollier's collection. 
1 d .  - -  ,, ,, ,, 
I e. ,, from Mr. Charles Ketley's collection. 
19r (view of base of same). 
ly.af from the collection of Mr. S. Allport, of Birmingham. 
1 h A - -  - -  from the Wenlock Limestone, Wren's Nest, Dudley, from 

the collection of Mr. H. Johnson, Dudley. 
1 i, 1 k, I l. Enlarged views of the three forms of plates seen in specimens 

le, e, f ,  h, and marked i, k, l, respectively, 
2. Loriaula pulehella, G. B. Sowerby, jun. (Darwin's ]~'ossil/_,epad/dw, 

Pal. Mon. t. 5. fig. 1), Lower Chalk, Kent. 
3. Tergum of tJollieipes fallax, Upper Chalk, Norwich. Darwin, Mon. 

Foss. Lepadid~e, t. 4. fig. 8. 
4. Sca~ellum ornatum, recent. Darwin on Zepadidee (Ray Soc.) t. 4. fig. 1 
5. Tergum of Balanus tintinnabulum (recent). 
6. Chitonfulvus (recent), CoruNa Bay. 

* See Darwin's fossil Cirri2edia (Mon. Pal. Soc. 1861), " Observations on 
.Loricula," p. 82. 

Figs. # and h represent two very beautiful specimens of TurrileTaz re. 
ceived subsequent to the reading of this paper before the Society. 
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